A REVIEW OF THE BATS OF THE GENUS HEMIDERMA.

By Warter L. Hanx,

Fellow in Indiana University, Bloomington, Indiana.

Apparently the tirst published account of bats whieh can be defi-
nitely referred to this genus is that given by Albert Seba in his
Locupletissimus rerum naturalinn Thesaurus published in Amsterdam
in 1734, His description, under the nwme of Vespertilio americanus
culgaris, might be applicable to any one of a number of species of
leat-nose bats, and, indeed. was supposed for more than a century to
refer to a speeies of another genus: hut fortunately his original speci-
mens are still preserved in the British Muscum® and their accurate
identification is possible.

Seba’s name is not binomial and has no standing at present in
zoological nomenclature, but his description and figure were the basis
for the Linnean species. espertilio perspicdlatus. and hence the
redizcovery of the original specimens is of very great importanee.

DISTRIBUTION.

Bats of the genus Zewidderma are found in praetically all parts of
tropical and subtropical America. including the West Indies.  They
seem to be rare in these islands, as the extensive collections of West
Indian bats in the United States National Museum eontain no repre-
sentatives of the genus.  Three specimens from the island of Redonda
are in the collections of the Academy of Natural Sciences ot Philadel-
phia. and the only additional records of which I have any knowledge are
those given by Dobsou for Grenada and Jamaica.  The most southern
loeality of which 1 have any record is Sapucay in central Paragnay,
and the most northern is the State of Colima on the west coast of
Mexico.  Throughout most of this immense area some form of the
genus appears to be one of the most common bats, and there are few
local lists that do not record it.

« Thomas, Proc. Zool. Soc., Lond., 1892, p. 309.
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HABITS.

In common with most other hats the habits of the Heniiderias are
not well known.  Chavles Darwin writing of 77, perspicillation ¢ says:
“On entering an old limekiln in the middle of the day I disturbed a
considerable number of them; they did not seem to be much incom-
moded by the light, and their habitation was much less dark than that
usually frequented hy these animals.™  The eaves of houses and attics
are not infrequently chosen as roosting places, though caves and hol-
low trees are also utilized. A collector who obtained some of these
bats for the U. S. National Museum in northern Ecuador has recorded
on his labels that some of the specimens were taken *‘under stones in
the ditch.”  Another coltector smoked more than a hundred bats of
several species out of two hollow trees on the Tesechoacan River in
Vera (‘ruz, and among the number were sixty-eight specimens ot the
form /1. p. aztecwm. Mr. K. T. Giers. who collected in Trinidad,
records that these bats **
this last observation is correct I am unable to say.

The breeding period is somewhat extended and probably lasts
through half the year or even more. Messrs. Nelson and Goldman
took half-grown individuals and pregnant females of 77. p. aztecun at
Tuxtepee, Mexico, on April 12 and 22, and half-grown young at the
same place on October 24, In Ecuador young were taken at an eleva-
tion of 3.500 feet on March 14, while females containing small embryos
and individuals three-fourths grown were taken at Trinidad on June 13.
Nothing is known of the habits or hreeding season of the snialler spe-
cies subpufum and castanenin.

The young acquire many of the adult characteristics very early and
measurements can not be relied upon to determine age. Measure-
ments for a specimen from Vera Cruz (Cat. No. 123764, U.S.N.M.),
which appears to be only a few days old, are as follows: Hind foot.

)

13 mm.; forearm, 37; tibia, 17:; ear, 18; nose-leaf, 7: thumb, 12.
The milk-dentition is just coming into place in the upper jaw, while
in the lower jaw none of the teeth have cut the gum, though the

canines and first premolars are visible throngh it.
VARIATION.

The variations within the several species of the genus are consider-
able and affect practically alt of the characters. Color variations are
so great as to almost exclude the value of color for specific deter-
mination. In one form (//. p. aztecim) the color ranges from dull
sooty black to a bright ferruginous. In the other forms the observed
variations are not quite so great. Considerable variation is also found

« Under the name of Phyllostoma grayi Waterhouse, Mammalia of the Voyage of
the Beagle, 1839, y. 3.

roost in houses—hite animals.” Whether
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in cranial and dental characters. 1\\ o skulls from Mdl ulmo ])hull
(Cat. Nos. 104575 and 104573, U.S.N.M.), differ so much in size and
proportions that I should be inclined to regard them as belonging to
different species if there were not intermediate specimens which bridge
the ditference.

NOMENCLATURE.

The following generic and speeific names have neen u~ed:
GENERIC NAMES,

Vespertilio Linnweus, Syst. Nat., 10th ed.. p. 31.  Linnxeus included
perspicillatun in the genus Vespertilio in common with all other bats.

Dlyllostonma Lacepede, Tabl. Divis. Sous divis. Ordres et Genres
Mamm., 1799, p. 16. This genus was established for eertain of the
leaf-nosed buts, and /e iderma was at first included in it.

Curollie Gray, Mag. Zool. and Bot., II, 1833, p. 488. Gray con-
stituted this genus for the reception of “C({)‘O”N( brazilicnsis™ and
S Lhyllostonae brachyotiie Pr. Max.” 1t has been generally assumed
that (" braziliensisand . brachyotin ave synonyims.  Gray, however,
applied the name braziliensis in mannseript to a species of the genus
Tonatia, probably basing it on the same specimen that . brazilicnsis
was founded upon, and as it is the first-named species it appears that
Cuarolliu should rather be considered a synonym of Zonatia.  How-
ever, the question does not atfect nomenclature as Curollia is pre-
occupied by Curolia® Cantraine, a genus of Mollusca.

Hemiderma Gervais, Exped. du Comte de Castlenau, Zoologie, p. 43,
1855.  'This name was proposed with Zlewiiderma brevicauduin Wied
(=11 perspicillatum) as the type.  Althongh Gervais figures the
skull of a specimen from Bahia with complete zygomatic arches, his
deseription is otherwise correct and applicable to this species and
Ieniderina must stand as the valid nane of the genus.

Rhinops Gray, Proc. Zool. Soc., Lond., 1866, p. 115. In this
instance, as in many others, Gray failed to distinguish hetween generic
and specific characters in his diagnosis and the deseription is i itself
not determinable.  Dobson, however, pronounced the type-specimen
of Rliinops minor, which was made the basis of the genus, to be Caroll/a
brevicanda (=I1. perspicillatim). 'This opinion has heen contirmed
by Mr. Gerrit S. Miller, jr.. who has kindly reexamined the specimen
for me.

SPECIFIC NAMES.

perspicillatuin (Vespertilio) Linnwus, Syst. Nat.. 10th ed.. p. 31.
This is the valid name for the South American form.

brevicaudum (Hemiderma) Wied, Schinz’ of Thierreich, I, 1821, p. 164.
Thh name was in current use for the South American species (and

« 1 follow current usage in mnmlemw Carollia and Carolia to be the same name.
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generally for all the forms of the genus) for cighty years.  The redis-
covery of Seha’s specimens have shown that the name is a synonym
tor perspicillatin.

brachyotuwm (Phyllostoma) Wied, Schinz' Thierreich. 1, 1521, p. 164
This name, originally proposed on the same page as the preceding,
has been variously aceredited to Wied’s Beitriige zur Nuturgeschichte
Brasiliens (1826) and to Burmeister's Thiere Brasiliens (1854).  The
type could not he found by Professor Peters in 1865, and he was in
some doubt as to whether the name was intended to refer to this species
or to another. It appears to me that it was nndoubtedly founded upon
a dark phase of the same speeies as brevicaudun, and therefore it is
also a synonym for 77, perspicidlatin.  Indeed, it is difficult to tell
from the lengthy description given by Wied in his Naturgesehichte just
what differences he thought he distinguished hetween the two species.

sordetns (Vaupyrus) Spix, Simiar. et Vespert. Brasil, 1823, p. 65,
pl. xxxvi, figs. 2 and 6. One tigure which Spix gives of his Fau-
pyrus soriciius appears to be a Hewiderma, while the other, which he
referred to the same species, is apparvently a (Glossophaga.  Professor
Peters examined the type which was trom Rio de Janciro, and pronounes
it to be a Carollia brevicanda (= Tenideria perspicillatuim).  The
artist figured the skull with a complete zygomatie arch, although the
text expressly states that the zygoma is incomplete.

grays (Lhyllostoma) Waterhouse, Voyage of the Beagle, 1839,
Zoology,p. 3, pl. 1. Waterhouse based his deseription upon specinens
from Pernambuco. Peters and Dobson both place the name in synon-
viny with (% brevicanda (= 1. perspicillatuin).

caloaratum (Phyllostona) Wagner, Archiv f. Naturgeseh.. I, 1843,
p-366.  The first publication of this name has been generally aceredited
to the transactions of the Munich Academy, V1847, though in this cita-
tion Wagner refers to the original description in the Archiv for 1843.
The type was from Brazil and the principal character noted is the
extremely long calear.  Peters reexamined the specimen and found
that what Wagner mistook for the ealear was in reality a portion of
the interfemoral membranes which had become wrapped up in a stiff
roll.  On softening the membrane the calear was found to be 7 mm.
instead of 28, as given by Wagner.

verrucata (clretibens) Gray, List Mam., Brit. Mus., 1843, p. 19.
This name was first published hy Gray in the © List™ without any
description and with the habitat given as Sonth America.  In 1844 he
republished the name,“ placing the species in the genus Carollia and
stating that it differs tlom C. brachyotis in the larger ears and ovate,
triangular, acute-tipped tragus. Dobson and Peters both examined
the tvpe and pronounce it to he bre mmudum (—pm spzcallamm)

@ Voyage of the Sulphur, Mamm., 1844, p. 20, pl. v, fig. 3.
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Mr. Gerrit 5. Miller; jr., vecently reexamined the specimen and
made the following notes: * Adult skin, with the skull removed but
not cleaned.  Color rather dark. in no way characteristic.  Forearm,
38.5 mm.; third finger, 823 foot. 11.8; tibia, [6; upper tooth row,
7.4 The small size here given would seem to indicate that the speci-
men may actually be a representative of a xmall South American form
allied to subiifune, but in the absence of more definite data in regard
to locality and skull characters it seems hest to recard the name, at
present, as a synonvm of perspicdllatim.

hicolor (Phyllostona) Wagner, Schreber’s Saugeth., Suppl., T, 1844,
p. 400.  Wagner here venames the Faupyris sorieinus of Spix (ante-
dated by Lhyllostonc soricingn Geottroy:)  His description does not
show any characters by which the species ean he distinguished from
P brevicand e Wied which is deseribed on the next page.  The type
was from Brazil and the name is a synonym fov pcrspicilatum

azteca (Carollin) Saussure, Rev. et Mag. Zool.. 2me. ser.. X11, 1860,
p- 480, pl. xx, figs. 1. 1a.  Saussure deseribed this form from * Tropi-
ical and Temperate Mexico,”™ giving as the principal character a
lanceolate and pointed antitragns.  After examining specimens of the
genus from Mexico [ cannot regard this character as having any value,
The tigure which Saussure gives of the tragus appears to have heen
drawn from memory some time after the specinens were kst examined,
while the figure of the feet resembles those of a (Jossoplaga.  His
measurements, however, serve to identify the species as the largest
form of the genus known trom Mexico. Peters. Dobson, and others
have considered this to he identical with the South American species.
Suflicient material is now at hand to show conclusively that it is a
well-marked form, much larger than the South American bat, though
connected with it by intermediate forms in Central Ameviea.  Aztece
therefore stands as the valid name for a form which is here recognized
as 4 sub-species of perspicdllatimn.

minor (Rhinops)y Gray, Proc. Zool. Soc., 1866, p. 115.  No specitic
characters were given hy Gray, hut a new genus (227 6eops) was estab-
lished and the type of the genus was given ds * BA/nops wiinor sp.
nov.”  Mr. Miller has recently reexamined the type for me and
made the following notes upon it: **Type (4. 10. 15. 13.). [British
Museum of Natural History.] Very voung, milk incisors in place
and permanent cheek-teeth not fully grown.  Forearm, 35.5 mm.: foot,
11.7; tihia, 1£.2.  Color rather dark, in no way characteristic.”™  The
specimen was from Brazil and the name is a synonyvm of perspi-
cillatum.

castanewm ( Carollia) H. Allen, Proc. Amer. Philos. Soc., XXVIII,
1890, p. 19. This species, based upon a single alcoholic specimen,
has been generally recognized by mammalogists. The species has
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since been cerroneously recorded from Panama, but an examination
of the specimens on which this record was bhased shows that they
belone to the form «ztecin, and the type. which is from Costa Riea,
remains unique.

subrufum (Heweiderma) Ilahn, Proe. Biol. Soc. Wash., XVIII, 1905,
p- 247, Thisx name was proposed for the smaller species known from
Mexico. As mentioned in the original deseription, it does not appea
to intergrade with any other known form and must be regarded as a
distinet species.

MATERIAL.

In the pl'epamtion of this paper 374 \'}')m*im('ns* h:we been examined,
most of which are in the collections of* the U. S. National Museum.
My thanks are due to Dr. C. Hart Merriam, (,hlet of the Biological
Survey, U. S. Department of Agriculture; to Dr..J. A. Allen, Curator
of Birds and Mammals in the American Museum of Natural History:
to Mr. Samuel Henshaw, Curator of the Musenm of Comparative
Zoology, Cambridge, Massachusetts, and to Mr. J. A. (. Rehn, of
the Academy of Natural Seciences, of Philadelphia. for the loan of
specimens.

Genus HEMIDERMA.

Size medinm, but heavily built: tail short. entirely enclosed in the
interfemoral membrane excepting the tip which forms a little knob
on the upper surface; free border of interfemoral membrane deeply
notched; ears moderate; nose-leaf thick and broad: chin with a large
wart in the center and a V-shaped double row of smaller warts on the
sides.

Skull heavily built; zygomatic arches incomplete: palate prolonged
hackward in center bevond the line of the teeth, forming a sort of a

- ‘ B I I E R
tubular projection.  Dental formnla i. oo Cipe P ooy M. W_%Z‘
Middle upper incisors inclined toward each other at the tips, outer
ones minute: middle lower incisors notched.  Molars with a single
internal cusp.

HEMIDERMA PERSPICILLATUM (Linnaeus).

Tespertilio perspicillatus LINNAEUs, Syst. Nat., 10th ed., 1758, p. 31 (based on Jes-
pertilio americanus rulgaris SEsA, Locupl. rer. nat. Thes., 1734, p. 90).

Phyllostoma berpicawduwin WigD, Schinz’ Thierreich, 1, 1821, p. 164

Phyllostoma brachyotos Wiep, Schinz’ Thierreich, 1, 1821, p. 164.

Tampyrus soricinus Spix, Simiar. et Vespert. Brasil., 1823, p. 66, pl. xxxvi, figs.
2 and 6. .

Phyllostoma brevicaudum Wiep, Beitr. z. Naturgesch. Brasil., 11, 1825, p. 192.—
WaGNEr, Suppl. Schreb. Siugeth., I, 1844, p. 401; V, 1855, p. 626.—BURMEISTER,
Thiere Brasil., 1854, p. 41.

¢ Bangs, Bull. Mus. Comp. Zool., XLV, p. 213, Jan., 1906.
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Phyllostoma grayi WATERHOUSE, Voyage of the Beagle, Mamm., 1839, p. 3, pls. x1
and xxxv.

Phyllostoma lanceolatum TEMMINCK (mss. ); Gray, List Mamm. Brit. Mus., 1843,
p- 20.

Phyllostoma calearatune W AGNER, Archiv . Naturgesch., I, 1843, p. 366.

Curollia verrucata Gray, Voyage of the Suiphur, Mamm., 1844, p. 20, pl. viL

Hemiderma brevicaudwm (GErvalg, Exped. du Comte de Castlenanu Amer. Sud.,
Mamm., 1855, p. 43, pl. vii.

Carollic brevicwuda PETERs, Monatsh. k. Preus. Akad., Berlin, 1865, p. 519.—Dos-
soN, Cat. Chirop., 1878, p. 493.

Yhinops minor Gray, Proc. Zool. Soc. Lond., 1866, p. 115.

Hemiderma perspicillatuim Tnonas, Ann. and Mag. Nat. Hist., VILI, 1901, p. 192.

[lemiderma tricolor NNLLER, Proc. Acad. Nat. Sei. Phila., 1902, p. 408.

Type-locality.—Not known. The type-specimen,”a young female,
ix in the British Museum of Natural History, Lidth de Jeude collec-
tion, and is probably from northern South Ameriea.

(eograplic distribution.—Probably the whole of tropical and sub-
tropical South America, Trinidad, the Lesser and perhaps the Greater
Antilles.  The southern limit of its range, so far as known, is Sapu-
cay, Paraguay. The species has been taken at sea level within two
degrees of the equator and at an elevation of 3.500 feet in the same
latitude.  The northern limit may be considered to he Panama, where
it begins to intergrade with the subspecies aztecim.

Characters.—Size, intermediate between /7. p. wztecun and 1L, sub-
rufune, nearest the former: external edge of maxillary tooth-row only
shightly concave (never with an angular curve); teeth moderately
heavy: mandibles and mandibular teeth light.

Llage.—The character of the pelage, as well as its color, is ex-
tremely variable. In general the color is darker than in any other
form of the genus, and fewer individuals in the red phase are to be
found, while none that 1 have seen have the bright ferruginous tinge
ohservable in some of the specimens of wztecim.  Hemideria tricolor
was founded on speeimens from Paraguay “similav to Jeniidernia
perspieillatun, but with fur longer and more silky in texture and the
three color-bands on the hairs of the back strongly contrasted.™
These characters, however, do not prove to be distinetive, as the type
of 71. tricolor can be almost exactly matched by specimens at hand
from Brazil, Trinidad, and Costa Rica, while two skins from Paraguay
have short fur, reddish in color, and without strongly contrasted color-
bands.

Fur and wienmbranes.—Membranes blackish in color: interfemoral
wembrane sparsely furred at the base above and helow, with a few

aMr. Gerritt S. Miller, jr., has recently examined the type and made the follow-
ing notes upon it: Female, not fully adult. Finger-joints not perfect, but milk-
dentition all gone. Iead and hody, 65 mm.; tibia, 17: foot, 11.5; forearm, 39.4;
third finger, 82; ear, from crown, 13.4; thumb, 11.4,

b Miller, Proc. Aead. Nat. Sci., 1902, p. 408.
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minute hairs also scattered over the distal portion: legs and feet
thinly covered with hairs, a number of stiff hairs at the base of the
claws: forearms densely furred at base, the fur gradually becoming
shorter and more sparse distally; base of thumb well covered with
short hairs.  Wing membranes from front of tarso-tibial joint, on a
level with calear.

Loar and tragus.—Ears rather short and broad; anterior edge
strongly and evenly convex; posterior edge slightly concave in its
upper two-thirds: outer side densely furred at base, naked at tip:
internal side thinly haired at hase; no distinct antitragus. Tragus
variable, but usually acutely pointed; external edge with a more or
less evident noteh about one millimeter from the tip and three small
lobes lower down. the upper one sometimes indistinct, the second
thickened and ¢landular; internal edge slightly convex with a gland-
ular swelling along the upper part.

Nose-leaf—Nose-leat broad. thick, tapering very sharply trom the
middle half to the tip, covered on both sides with minute hairs.

Shull and teeth.—Skull of medium size, but rather heavily built;
brain-ease rising abruptly from rostrum, hroadly arched and wide,
but not so wide relatively as in /7. subrufun:,; interorbital constriction
not pronounced: rostrum generally broad and flat. in certain specimens
from Maranhdo, Brazil, it is markedly narrow and pinched; teeth
moderately heavy: the second upper premolar with a posterior elon-
gation which, however, does not tform a distinet heel or secondary
cusp: teeth placed closely together, hut not overlapping: line of
maxillary tooth-row not sharply curved; last upper molar with or
without a distinet posterior cusp.  Mandibles light.

Specimens  eramined.—Total number 145, from the following
localities:

Paraguay: Sapucay. 23.

Brazil: Sao Paulo, San Sebastio. 2; Maranhdo. 10: Purus River, 1.

Trinidad: SO.

Venezuela: Maripa, 2; Ciudad Bolivar, 2; San Julian, 2.

Ecnador: Paramba, 5: Pambilar, 4; San Javier, 4.

British Guiana: Berbice. 3.

Colombia: Santa Marta, 10.

West Indies: Redonda. 3.

Lemarks.—This species appears to be the most generalized of any
of the genus.  Although the range here given includes practically all
of South America. it is impossible to separate it into more than one
form on the basis of the material now at hand. Specimens from
Paraguay have a slightly smaller average size than those from farther
north and also an average difference in color: but these differences are
bridged by one or two specimens.  The ten specimens at hand from
Maranhio, Brazil, show a very great cranial variation, and, were there



No. 1514,  REVIEW OF THE BAT GENUS HEMIDERMA—TIIAIIN. 111

no intermediates, I should unhesitatingly say that the extrenes belong
to two distinet speeies.  The Eeunador specimens also show sonie
ariation from those from other localities. the rostrum being very
broad and short, with the brain-case long and expanded basally.
Skulls of the two specimens seen from British Guiana are larger than
any others from South America. and in this respect approach the
subspecies aztecnm.  Two adult specimens from the island of Redonda
closely resemble those from Trinidad, whence they have undoubtedly
heen derived.

Table of areraye skin measurements, in millimeters, of Hemiderma perspicillation.
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aAs defined by Thomas.
HEMIDERMA PERSPICILLATUM AZTECUM (Saussure).

Carollia azteca SAUssurg, Rev. et Mag. Zool., 2me ser., XII, 1860, p. 480, pl. <X,
fig. 1.

Carollia brevicauda Perers, Monatsber. K. Preus Akad., Berlin, 1865, p. 520.—
Dopsox, Cat., 1875, p. 492.—Troukssanr, Cat., 1897, p. 156.

Lemiderina brevicauda MinLer and Renx, Proc. Dost. Soc. Nat. Hist., XXX, 1901,
p. 283.

Hemiderma perspicillatnin Ervior, Pub. Field Col. Mus., Zool. Ser., TV, Pt. 2, p.
668, figs. 141, and oxv; Zool. Ser.. VI, p. 515,

Type-locality. Vemperate and tropical Mexico. Not definitely
known.
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Geoyraphic distribut/on.—The hot, humid regions of southern Mex-
ico and Central America from Panama as far north as Orizaba; exact
limits of distribution not known.

Characters.—The largest known form of the genus (forearm, 42-44
mm.: skull about 23 mmn.); skull large and muassive, with high, hroad
brain case, and heavy teeth; ear, nose leaf, and tragus high, thick,
and heavy.

Pidage.—Fur dense, but short.  Color more variable than in any of
the other forms of the genus. Some specimens from the lowlands of
the Rio Tesechoacan, in southern Vera Cruz, are bright ferruginous
in general appearance, the hairs being darker (near the mars brown
of Ridgway) on the basal third, the central band having the char-
acteristic color, and this in turn being minutely tipped with bright
chestnut.  Other specimens from the same locality are much darker
in color. Skins from Tnxtepee, Ouxaca, have the proximal color bhand
bufly white, and this is concealed by about 4 mm. of bright hazel,
which gives the predominant tint to the fur when not disarvanged.
Certain specimens from Costa Riea ave still darker, having the basal
and outer Dhands of a sooty color near the clove brown of Ridgway,
while the central band is gravish white.

Mewibranes.—The membranes differ in no essential manner from
typical 71, perspicillatum.

Far and tragus. —The ear is higher than in the typical form, with
the anterior edge less convex and the tip less broadly rounded.
Tragus slightly higher and broader.

Nose leqf.—The nose leaf is wide and tapers more gradually to the
tip than in /7. perspicillatim.

Niewll and teeth.——Skull long and heavy, with a high, broadly arched
brain case, which slopes gradually to the clongated and hroad rostrum;
palate broad; basal region of the skall massive; interorbital constric-
tion ungular; zygomatic process of the maxillary heavy. Teeth large,
hut the internal cusps of the molars relatively small; canines, premolars,
and middle incisors very heavy; internal cusps of the first molar rounded
and less angular than in perspicillation.

Specimens evamined.—Total number 177, from the following locali-

ties:

Panama: Panama, 7; Bogueron, t; Colon, 9.

(losta Rica: Monte Redondo, 33 Juan Vifias, 2; San Sebastian, 2.

Nicaragna: Escondido River, 50 miles from Bluefields, 12.

Mexico: Apazote near Yohaltun, Campeche, 2: Jaltipun, 13; Rio
Tesechoacan, near Perez, Vera Cruz, 68; Buena Vista, L1 Tuxtepece,
Oaxaca. H1.

Lemarks.— *Carollia aztecum ™ was deseribed by Saussure from
*temperate and tropical Mexico,” the principal eharacter assigned to it
heing a o lanceolate and pointed antitragns.”  This was doubtless duc

-
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to the dr) ing of the skins in an abnormal pmltlun, as he himsell sug-
gests, for T have not seen any such character in the specimens exam-
ined. His figures of the tragus and of the legs and membranes are
characterless.  But, fortunately. his measurcments serve to show that
the species he had was neither swbhrufione nov castanenin, and the name
is therefore adopted for the only other known form from that region.
No definite type locality is assigned in the original description, which
implies that specimens were examined from more than one locality.
Among the specimmens examined by the present author those from the
lowlands of the eastern coastal region of southern Mexico show the
greatest amount of differentiation from the typical perspicillation,
and, as it reems quite probnh]o that some of Suussure’s specimens may
have come from that region, specimens trom Rio Tesechoacan, near
the town of Perez, in Vera Cruz, ave assunied, for the purposes of this
paper, to be typical.

Central American specimens are interniediate hetween those from
Vera Cruz and Oaxaca and those from South Anrerica.  Should the
accumulation of more material from that region show that these dif-
ferences are marked and constant it may become necessary to separate
them as another \'llb\'p«‘(‘i(‘,s‘ but such a course does not seem advisable
at the present time in view of the great variations which are found
among specimens from the same locnht_\.

Leerage skin weaswrements, in millimeters, of Llemiderma pevspicillutum aztecion.
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a Measurements taken from dry skins,
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Average eranial measurements, (i millimeters, of specimens of Iemiderma perspicillatum
aztecum.
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HEMIDERMA SUBRUFUM Hahn.
Hemiderma subrufum Hanx, Proe. Biol. Roc. Wash., X VIII, Dec. 9, 1903, p. 247.

Lype-locality.—Santa Ifigenia, near the west coast of Oaxaca,
Mexico. (Type-specimen, skin and skull. Cat. No. 75, 127, U.S.N. M.,
Biological Survey Collection.)

(Geographic distribution.—Sonthern Mexico. Limits of distribu-
tion not known.

Characters.—Size intermediate between feiiderma perspicillatum
and /7. castanewn {(forearm about 39 mm.): skull small and short
(about 21) with a high. strongly arched brain-case: maxillary tooth-
rows with an angular curve between the premolars so that.they are
strongly divergent posteriorly: second premolar with a distinet pos-
terior process.

Lelage.—The fur is short and sparse and rather coarse. **Ten
skins from the type locality are uniformly of a dark reddish-brown
color above. The individual hairs arve banded as follows: A very
short (not over § mm.) basal area whitish; next a wider band of dark
(near the clove hrown of Ridgway) which is followed by another and
wider band of huflish white; succeeding this is the somewhat narrower
band of reddish prout’s brown which gives to the animal its character-
istic color; hairs minutely tipped with whitish. Underparts similar.
but the hands of color less sharply marked off. the dark bands being
reduced and the pale areas suffused. making the general color paler
and duller.”™  Specimens from near Yohaltun. Campeche, are slightly
darker, while some from Achotal. Vera Cruz, in the collection of the
Field Columbian Museum are more pallid. due to the fact that the
central pale band of the hairs is wider and the onter band of prout’s
brown less reddish. The forearm is densely furred at the base, the
hairs becoming shorter and more scattered distally, but the fur is
more dense on the distal half thaw in perspiedllatim or aztecum.  Tibia
sparsely covered with short hairs.
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Membranes.—The membranes are thinner and more hrownish than
perspicillatn; wing membranes nsually from distal end of tibia
slightly above the level of the calcar, the position of attachment vary-
ing somewhat.  Calcar weak.

Furs and tragus. — Ears narrow and pointed, the edges compara-
tively straight.  Tragus variable, essentially as in perspicillation.

Nose-leaf.~—Nose-leaf narrow and thin. tapering gradually to the tip.

Shull and teeth.——Skuall small, with a high, strongly rounded hrain.
case and short, broad rostrum; palate wide posteriorly. narrowed
anteriorly. Teeth small. the canines and premolars heing especially
reduced: longitudinal axis of the second premolar not in a plane
parallel to that of the first premolar and canine, but with the anterior
edge turned in so that there is a distinet angle in the line of the tooth
row at that point; second premolar with « distinct posterior process
or heel: internal cusp of first molar relatively large.  Mandibles and
mandibular teeth small and weak: the lower edge of the mandibles
without a distinct downward curve at the symphysis: coronoid process
only slightly anterior to condylar process.

Specimens examined . —Total number 55, fromthe following localities,
all in Mexico:

Colima: Hidalgo Magdalena, 7.

Oaxaca: Santa Iigenia, 20.

Vera Cruz: Otatitlan, 1: Minatitlan, 1: Coatzacoalcos, 1: Mirador, 2.

Campeche: Apazote, near Yohualtun, 21.

Yucatan: Merida, 1.

Honduras: Patuea River, 1.

Lemarks.— Hemiderna subpyfune is in a way intermediate between
2. perspicidllatune and its subspecies, aztecion on the one hand and
1l. castanewn on the other. though apparently not intergrading with
either. Trom the former it differs in its smaller size and lighter den-
tition and smaller and ditferently shaped skull: castanecnn, on the
other hand, is much smalier and has the cranial and dental peculiarities
of subrufin carried to the extreme.

Table of average skin measwrements, in nillimeters, of Hemwiderma subrufum.
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a Measurements from dried skins.
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Table of averaye cranial measwrements, in mullineters, of Hemiderma subrufum.
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HEMIDERMA CASTANEUM (H. Allen).

Curollia castanew H. ALLEN, Proe. Am. Philos. Soc., XX VIII, 1890, p. 19, read
Deec. 6, 1889, printed Feb. 25, 1890, fig.—; Proc. U. 8. Nat. Mus., X1II, 1895,
- 292, Nov. 15. ;

Hemiderma castaneuin TrRovEssarr, Cat. Mamm., 1897, p. 157.—MirLLeEr and Renx,
Proc. Bost. Soc. Nat. Hist., XXX, 1901, p. 233.—Evrniot, Field Col. Mus.
Pub., Zool., 4th Ser., p. 670; VI, p. 516,

12914

36384

U.S.N.ML, male adult preserved in aleohol, with skull removed).

(Teographic distribution.—Known only from the type-locality.

Characters.—The smallest species of the genus (forearm, 35 mm.);
skull short (about 20), relatively broad. and lightly built. zygomatic
processes of the maxillary long and slender; teeth small, the outer
edge of the last upper premolar on a line with the internal cusp of the
first molarv.

Fur and color.—Doetor Allen says in the original description: ** Fur
long and silky. Above, lustrous light ehestnut brown at basal one-
half and at the tip. The intervening portion is yellow brown (old
gold). Below the same colors prevail, excepting that over the abdo-
nen and pubis the brownish tip is absent and the body of the hair is
not golden.” Since this was written the skin has been tmmersed in
strong alcohol for sixteen years and the bands of eolor are no longer
distinet, but the rich golden chestnnt tinge is still evident. This
is probably an individual charaeter, however, as it ean be almost
exactly matched in specimens of azfecum from Vera Cruz which ditter
from it very markedly in size and cranial and other characteristies.
The distribution of the fur upon the limbs and membranes can not be
determined, as they have been rubbed, but there is still a little fur at
the base of the thumb and on the toes: interfemoral membrane well
furred above on the basal halt. S

Mombranes. —~Membranes, brownish: the wing membrane arising
from the distal end of the tibia. the interfemoral membrane from the
tarsus about | mm. lower. Doctor Allen states that the interfemoral

Type-locality. —Costa  Rica (Type-specimen, Cat. No.
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membrane ix not incised. 1t has heen stretehed ~o that this point can
not now he detinitely determnined, but I strongly suspect that it is
incized as in other members of the genus and that its stretched condi-
tion (which enables one to draw the hinder edge out straight) caused
Doctor Allen to err.  Calear very slender and weak.,

Lrs and tragus.—Ear deeply emarginate on outer horder:“ inner
border not as convex as in other species and tip blunt.  The tragus is
triangular in outline, with the glandnlar swelling of the inner edge
less evident than in any of the other species; onter edge notehed asin
other forms exeept that there is no ““shoulder™ near the tip, while
there is such a one near the tip on the inner side, something I have
not seen in any other specimen that I have examined.

Nose-lew f.—The nose-leaf is long and slender, brown in color except
at the tip and the upper margin, which arve pale (possibly from being
rubbed).

The chin has been described and figured as having warts arranged
in the usual way. but it has now been so stretched and rubbed that
they can not be distinguished.

SEkull and teeth.—3Skull short and relatively broad: brain-case low
and widely arched; audital bulle small; zygomatic processes of the
maxillary long and slender. Teeth essentially as in Z7. subrufimn in
structure, but all of them smaller and their arrangement somewhat
different; lines drawn along the outer edges of the canine and premo-
lars of the two sides of the upper jaw would be about parallel and
would cut off the inner cusp of the first molar: the outer edge of the
first upper molar projecting considerably beyond the outer edge of
the last premolar so that there is a sudden break in the line of the
tooth-row; a space between the first and second premolars of both
jaws.  Other jaw teeth all close together.

LRemarks.—Ieniiderma castanewn is the most aberrant form of the
genus, differing from all the other known forms in its small size and
slender build, in the form of the cars and of the maxillary tooth-row,
and in the long, slender zygomatic process. The type is a young
adult male with unworn molars, but it is much smaller than specimens
of other species which are far more immature.

Mr. Outram Bangs has recorded the species from Panama.” bhut the
speeimens, which are in the Museum of Comparative Zoology at Can-
bridge, prove to have been erroneously identified and the type remains
unique.

«One ear has heen stretched ont smooth and when opened backward and laid on
the head it appears to be very slightly emarginate; the other is contracted by a num-
ber of oblique and transverse ridges radiating from a point about 10 mm. below the
tip, which contract the outer edge at that point to form a deep noteh.  This wrinkled
condition appears to have been the normal one during life.

b Bull. Mus. Comp. Zool., XLVI, p. 213, Jan., 1906.



118 PROCEEDINGS OF TI[E NATIONAL MUSEUDM. YOL. XXXIL.

Measurements of the type: Hind foot, 11 mm. ; calear. 6: tibia. 145
forcarm. #5: third metacarpal, 34: third finger, S82; fourth finger. 58;
fifth finger, 57; thumb, 12; ear, 14; nose-leaf, 6. Cranial measure-
ments of type: Greatest length, 20: basilar length. 16; palatilar
length, 8; maxillary tooth-row, 6.5: greatest breadth of hrain-case. 9
interorbital hreadth, 5: depth of brain-case from condyle, 5; condylo-
mandibular length, 12: mandibular tooth-row. 7.



